


















































Notes and nostrums
from Dr. Avicenna’s casebook

and writings of Avicenna {lbn Sina)

there emerges a picture of that
perpetual search for balance and unity that
is characteristic of Arabo-Islamic culture.
There is no contradiction, nor should there
be, between body and mind, between the
individual and society, between science and
faith, between nature and man.

FROM examination of the character

The medical arts as propounded by
Avicenna are free of all those harmful and ir-
rational explanations with which the
medicine of Antiquity was blemished and
which can still be found in certain practices
of modern fringe medicine. With Avicenna
medicine became a science.

In

He divided medicine into "theoretica
and ‘'practical’” medicine, the latter being
sub-divided further into ‘‘curative” and
“preventive’” medicine. Attaching as he did
great importance to preventive medicine,
Avicenna listed the following areas in which
it should be applied:

“The essential considerations in the art of
preserving the health consist in maintaining
equilibrium between various concomitant
factors. But there are seven matters concer-
ning which special care must be expended
to ensure just proportion: Equilibrium of the
temperament; Selection of the articles of
food and drink; Evacuation of effete mat-
ters;, Safeguarding the composite; Maintain-
ing the purity of the air respired; Guarding
against extraneous contingencies; Modera-
tion in regard to the movements of the body
and the motions of the mind, which include
sleep and wakefulness.”’

With his view of health as a dynamic con-
cept affecting the whole person, Avicenna
took into consideration questions of age,
temperament, constitution, climate, and the
psychosomatic duality of the individual.

He devoted many pages of the Canon to
the safeguarding of the health of the infant:

“Bathing the infant. In summer time it
should be bathed in suave, tepid water. In
winter the water should be on the warm
side. Whenever possible the mother’s milk
should be given and by suckling. For that is
the aliment of all others most like in sub-
stance to the nutrient material which the in-
fant receives while in the womb. Experience
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shows that merely to place the mother’s nip-
ple into the infant’s mouth is a great help
towards removing whatever is hurtful to the
infant.””

Ahead of his time in many areas of
medicine, Avicenna was especially con-
scious of the importance of physical
exercise;

“Now exercise is that agent which most
surely prevents the accumulation of these
matters and prevents plethora. It is this
exercise which renews and revives the in-
nate heat and imparts the necessary
lightness to the body. For it causes the sub-
tile heat to be increased and daily disperses
whatever effete substances have ac-
cumulated. To forsake exercise would often
incur the risk of ‘hectic’, because the
faculties of the members are impaired in-
asmuch as deprivation of movement
prevents the access to them of the innate
breath. And this last is the real instrument of
life for every one of the members. "’

Avicenna also laid great stress on the ef-
fect of sleep on mental activity:

“Sleep in moderation assists the
vegetative faculties in their functions and
brings the sensitive faculties into repose and
in so doing restores them and thereby ar-
rests the dissipation of the breath. The good
qualities of sleeping by night are that it
should be continuous and deep. It is also
bad to go to sleep during the day. The best
sleep is that which is deep and that which
occurs after the food has passed on from
the upper part of the intestine, "

The Canon also offers much advice on the
effect on man of the air he breathes and of
his environment:

“As long as the air is attempered and pure
and has no substances admixed which
would be contrary to the temperament of
the breath, health will come and remain.
Otherwise the contrary occurs. The
substance of the air is good when it is not
contaminated with extraneous matter such
as the vapours from marshes and lakes or
canals and open sewers or the gaseous pro-
ducts from chemical works or smoke or
soot. Air is good when it does not interfere
with one’s breathing or cause the throat to
contract.”’

Avicenna expressed in the Canon his
views on the effects of climate and the
seasons on human health:

“Spring. When the temperament of the
spring conforms to type, it is a very healthy
season. Diseases of the spring: Inflam-
matory deposits, carbuncles, anginas, ab-
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scesses of various kinds. There may be
haemoptysis and troublesome coughs.
Puberty and the time of life thereabout are
benefited by the spring”.

“Summer. In summer: the humours are
dispersed. The faculties and natural func-
tions are impaired owing to the excessive
dispersion. The blood and serous humour
are diminished and the bilious humour in-
creases. Diseases of the summer: if very
hot, tertian and burning fevers, emaciation,
pains on the ears, ophthalmia. Erysipelas is
common, also furunculosis; if spring-like,
mild benign fevers. Rheumatisms and catar-
rhs also occur. Old people and those of
similar nature feel stronger in summer.”

“Autumn. The autumn season brings
many diseases for these reasons: there is ex-
posure to sun by day and the nights are
cold. The blood is much less in amount
because this season is contrary in tempera-
ment to the blood. Diseases of autumn:
fevers, rheumatisms and sciatica, oliguria
and dysuria, angina, worms.

“Winter. Winter is a help for digestion.
Diseases of winter: coryza, pleurisy,
pulmonary infection, hoarseness and sore
throat, pains in the chest, side, back and
loins, apoplexy and epileptic seizures.
Winter is inimical to old persons.”

The views expressed by Avicenna on mat-
ters of housing and public health have an
astonishing topicality since today these
problems face urban authorities in ag-
gravated form:

““Characters upon which the effect of
habitable regions on people depends:
whether high or low-lying; type of adjoining
country, whether open or sheltered; state of
soil; whether the water is plentiful or scarce,
stagnant or flowing; local factors, trees,
mines, cemeteries, putrescent pools, etc.”’

Finally, it is perhaps somewhat surprising
to find a physician of the year 1000 AD giv-
ing careful instructions about the hygienic .
precautions to be taken before operations, a
matter which was generally treated very
lightly as late as the 19th century:

“The greatest care must be taken during
surgical operations to prevent infection,
because a wound can only be treated in the
absence of infection. Should infection or
contusion occur, it will accumulate at the
wound which will suppurate, making
surgical intervention impossible until it has
been treated. If the blood in a wound
becomes infected it must be got rid of as
quickly as possible.”

| |












It is difficult to make anyone believe
that a person like me is an unbeliever.
My faith in God is unshakable. If [ am
an infidel, then there is not a single true

Muslim on earth. Avicenna

cepted by thinkers who have long sought
the truth. | have tried to incorporate as
much as possible of the entire field of
philosophy.” He adds: “I have omitted
nothing that is of any value in the works of
the Ancients. If any element is not found in
its usual place or context, that is because |
have put it in a place which | considered
more appropriate.”’

In fact, the book contains such a wealth
of subject-matter that it is quite unique, and
unlike any other work of philosophy. It is
divided into four major “Summae” (jumal):
Logic, Physics, Mathematics and
Metaphysics. Each ““Summa’” in turn is
divided into books (funun), each book into
sections (magala) and each section into
chapters (fusul). This is the general plan of
the work, but within each division and sub-
division there are various subordinate
sciences and objects of study.

The Shifa is in fact an encyclopaedia in
which all the rational sciences have been
gathered together, predating our modern
encyclopaedias by six centuries. The
modern works, of course, deal with very
many more subjects, but the Shifa does
cover the whole range of the rational
sciences as they existed at the time. The
most surprising thing of all is that it is the
work of one man, whereas modern en-
cyclopaedias, from Diderot onwards, have
been produced by large teams of
contributors.

Though its author lacked the peace and
quiet necessary for a work of such

God is the depth and the surface. He is
manifest everywhere and in all things.
" Avicenna

magnitude, he succeeded in producing a
-remarkably well-ordered and logically set-
out book. The work, begun in Hamadhan,
was completed in Isfahan within a span of
about ten years. lbn Sina was forty and in
his intellectual prime when he started the
Shifa. By the time he finished it he was
already past fifty.

Thus the Shifa is not, as was long
thought, a commentary on Aristotle, like
those of Averroés or St. Thomas Aquinas.
Avicenna included in it the results of his own

. wide-ranging research and theorizing; ac-
cepting certain views and rejecting others.
Sometimes he borrows ideas from other
authors and discusses them, but without
mentioning their names or quoting his
sources.

The best description of the book is to be
found in the author’s own’ introduction:
" “This book,’” he writes, ““ultimately presents
- all the ideas unanimously accepted by prac-
tically every thinker. Instead of indulging in
personal prejudice, | have done my best to
include in it the greater part of philosophy,

raising objections on each point, then at- -

- tempting to disprove them, and showing the
truth as far as possible. | have taken care to
mention the main principles together with
their corollaries, leaving out, however,

~ anything that seemed to me to be clear from
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what had gone before—or anything that
happened to slip my memory.”

This introduction does not seem to have
been available to the Christian thinkers of
the Middle Ages or, if it was, it escaped their
attention. In any case they did not study the
Shifa in sufficient detail to realize that it was
not a mere commentary or gloss on
Aristotle, but an original work in its own
right.

Avicenna made the best use of the wealth
of knowledge available in his time. If one
book can be said to reflect the period in
which it was written, the Shifa is un-
doubtedly the best source of information on
the intellectual life of the fourth century of
the Hegira.

Scholars who have studied this period
rightly consider it to be the Golden Age of
rational studies in Islam. A school (the
Kalam) for interpreting the Koran was set up
under Ash’ari, and its activities were reg-
arded as constituting a branch of science.
Mysticism was also following new paths: it
went beyond asceticism and hermitism and
embarked on the explanation of states of
the soul; it analysed minutely the stages of
“Initiation’’; it claimed to attain union
with God. Muslim philosophy was laying
down its foundations and establishing its
principles: al-Farabi, a profound and
penetrating thinker, organized its various
parts.

Islamic medicine reached its zenith with
the work of the great physician al-Razi
{Rhazes), and no longer confined itself to
repeating the dicta of Hippocrates and
Galen: al-Razi actually made use of his own
experience. And mathematics  and
astronomy were making great strides: one
need only mention here the name of al-
Biruni from among a phalanx of renowned
scholars and scientists.

It is generally true to say that while in the
second and third centuries of the Hegira
Islamic scholars concentrated mainly on
translating and  assimilating foreign
sciences, in the fourth century they launch-
ed into research in their own right, moving
from assimilation to original creation.

Usually a book’s influence is restricted to
that of its author and it belongs only within
the range of that author’s work. But there
are some books which are special and have a
history and influence of their own. Avicen-
na's philosophy was the philosophy of the
whole Arab world from the fifth century to
the beginning of the fourteenth century of
the Hegira: all authors, philosophers,

If | had made no impact on men's
hearts, they would have ignored me.
They would have been neither for me
nor against me. Avicenna

theologians and mystics, of all schools of
thought, drew upon it. During this time,
even scientific studies in medicine, biology,
astronomy and mathematics used it as a
base. Avicenna is the Philosopher of Islam,
par excellence.

It is true that al-Ghazali's attack on
philosophy and the ““falasifa’ [philosophers)

- turned many scholars away from Avicenna.

But this did not put an end to his influence.
It can be said that such philosophy as sur-
vived in Islamic culture certainly owes its ex-
istence to him. The Spanish school of
philosophy which developed Izgter never
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The unifying perspective of Islamic
science, in which all forms of
knowledge are interdependent,
found brilliant expression in
Avicenna with his encyclopaedic
mind, voracious appetite for
learning, and determination to
organize his thought in a logical,
systematic way. One of his
accomplishments in the natural
sciences was in mineralogy where
his descriptions and classification
of metals and minerals and his
theories on their origins became a
major source of geological
knowledge in the Islamic world as
well as in Christian Europe until the
Renaissance. Above left, an
illustration from an 18th-century
Persian manuscript on mineralogy.
Muslim ophthalmologists in
Avicenna’s time were leaders in
their field and their knowledge was
transmitted both westwards into
Europe and eastwards into India.
Avicenna’s own highly influential
treatise on the subject not only
discusses the anatomy of the eye
and the principles of vision but
gives his readers practical, down-
to-earth tips on how to prevent
their sight from failing. Above
right, detail from a sixteenth-
century ophthalmological treatise
now in the library of Istanbul
University. Below, decorative
brickwork in the Friday mosque at
Kerman, Iran, shows how geometry
can be used in Islamic art and
architecture to express the
cherished idea which presides over
Avicenna’s towering achievements
as a thinker: the emanation of
Multiplicity from Unity and the
return of Multiplicity to Unity—the
Presence of the One in the Many.

Photos Roland Michaud © Rapho, Paris
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Above, twelfth-century map
showing North Africa and Europe
as envisioned by the great
Moroccan cartographer al-ldrisi at a
time when the influence of
Avicenna’s ideas was spreading
throughout the Islamic world and
Christendom. According to a
convention which is unique to
Arab-lIslamic cartography, the south
is at the top of the map.

Below, fifteenth-century miniature
showing the French surgeon Guy de
Chauliac (1300-1368) receiving his
patients. One of the most learned
men of his time, Chauliac studied
at Montpellier University, where
Avicenna's theories were the
cornerstone of the medical syllabus
from the 12th to the 16th century.
Chauliac was an ardent defender of
Avicenna’s ideas and in his writings
cited the Master over 600 times.

Photo © Jean-Loup Charmet, Bibliothéque Nationale, Paris
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In the Shifa and other works
Avicenna went deeply into the
theory of music, which he
defined as “a mathematical
science in which there is
discussed the state of melody
insofar as it is in harmony or in
discord and the state of the
intervening periods”. According
to a tradition going back to
Pythagorean times music was
considered as an integral part of
science, and as George Sarton
writes in his Introduction to the
History of Science, “music
could be more easily transmitted
by popular contact than almost
any other activity, and practical
music would be followed,
sooner or later, by theoretical
music. Thus did it come to pass
that Muslim science penetrated
Christendom at least partly upon
the wings of music.” This very
rare illuminated manuscript was
produced in Spain or Morocco
in the early 13th century. It
shows a scene from the story of
Bayad and Riyad in which the
lover Bayad sings of his woes to
a noble lady and her attendants.

Photo © Biblioteca Apostolica Vaticana
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This detail from a 17th-century
Persian manuscript in the
Islamic Museum, Cairo, shows a
figure purported to be Avicenna
teaching a group of students. In
addition to the astonishing gifts
and scintillating mind which
fascinated his contemporaries
Avicenna also seems to have
possessed striking good looks
and an impressive figure. A
description of him attending
court at Isfahan in the closing
years of his life relates how,
wearing a long robe and a
turban of coarse cloth, “he used
to sit very close to the Amir,
whose face became radiant with
delight as he marvelled at his
good looks and accomplishment
and wit. And when he spoke all
those present listened
attentively, none uttering a
word.”

Photo Roland Michaud © Rapho, Paris

SONG OF THE SOUL

It descended upon thee from out of the regions above,

That exalted, ineffable, glorious, heavenly Dove.

‘Twas concealed from the eyes of all those who its nature
would ken, __

Yet it wears not a veil, and is ever apparent to men.

Unwilling it sought thee and joined thee, and yet, though it

grieve,
It is like to be still more unwilling thy body to leave._
It resisted and struggled, and would not be taméd in haste,

" Yet it joined thee, and slowly grew used to this desolate

waste.

It weeps, when it thinks of its home and the peace it

possessed, -
With tears welling forth from its eyes without pausing

or rest,

And with plaintive mourning it broodeth like one bereft
O’er such trace of its home as the fourfold winds have left.
Thick nets detain it, and strong is the cage whereby
It is held from seeking the lofty and spacious sky. )
Until, when the hour of its homeward flight draws near,
And ‘tis time for it to return to its ampler sphere,
It carols with joy, for the veil is raised, and it spies.
Such things as cannot be witnessed by waking eyes.
On a lofty height doth it warble its songs of praise.
(For even the lowliest being doth knowledge raise.)
Now why from its perch on high was it cast like this
To the lowest Nadir’s gloomy and drear abyss?
Was it God who cast it forth for some purpose wise,
Concealed from the keenest seeker’s inquiring eyes?
Then is its descent a discipline wise but stern,
That the things that it hath not heard it thus may learn.

{Extract from one of Avicenna’s most famous poems.
Translation Professor E.G. Browne)
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century on was the Arabic summary of the
nineteen books by Ibn Sina. In a sense we
might even say that Ibn Sina was indirectly
the main fountainhead of medieval
zoology...".

To conclude this discussion of the
sciences, it should be pointed out that in its
Latin translation Avicenna's encyclopaedia
made many of the notions of Arab physics
familiar in the West. Avicenna was one of
those who transmitted to medieval physics
the Arabs’ far-reaching studies of motion,
contact, force, vacuums, the infinite, light,
heat, the finite speed of light, and their in-
vestigations of the specific gravity of bodies.
The theory of gravity and the tables of den-
sities of both liquids and solids entered
Europe by way of the Arab world.
Avicenna’s Canon was, for example, the
main source used by the Florentine physi-
cian Dino del Garbo (d. 1327) for his work
On Weights and Measures, while Avicenna
was one of the new authorities cited by
Peter of Albano or Padua when he com-
pleted his Liber compilationis de
Physiognomia during his stay in Paris in
"1295. Avicenna, like Averroés, also influenc-
ed the medieval theory of colours.

But it is medicine that constitutes perhaps
the most brilliant chapter of Avicenna’s life,
and one that made him until relatively
recently one of the great masters of Western
thought. His undisputed sway in this
discipline was based on two works, the
Canon and the Aryuza, a diadactic poem on
medicine (see article page 13). Still read to-
day, the Canon was for seven centuries

_regarded in the West as an authoritative
manual for instruction in and the practice of
medicine. Between 1150 and 1187 it was
translated in its entirety by Gerard of
Cremona. It was subsequently translated no
less than eighty-seven times, mostly into
Latin but often into Hebrew. All of these
translations were done in Spain, Italy (above
all Sicily), and the South of France.

It would be safe to say that Avicenna held
undisputed authority as long as medicine
was predominantly theoretical, and that his
influence waned with the coming of ex-
perimental science.

The Canon gradually became the basis of
medical instruction in all universities. It was
part of the oldest recorded medical cur-
riculum at the Faculty of Medicine in Mont-
pellier, as established in a Bull of Clement V
dated 1309, and remained a part of the
Montpellier curriculum until 1557. True
enough, ten years later, preference shifted
to Galen, but Avicenna continued to be
taught there until the seventeenth century.
The fact that an Arabic edition of his work
was brought out in Rome in 1593 is some in-
dication of the regard in which he was held.

At the outset, Arabic medicine was more
theoretical than practical, and it may be that
one of the shortcomings of Avicenna's in-
fluence was that his theoretical brilliance
constituted an obstacle to practical research.
But this does not alter the fact that in ex-
perimental surgery he served as guide to a
succession of brilliant practitioners.

Thus Guglielmo Saliceti {(c. 1210-1277),
physician and surgeon of Piacenza, wrote a
general treatise on medicine whose title,
Summa conservationis et curationis, is
reminiscent of Avicenna’s great en-
cyclopaedic work. Avicenna is among the
authors most frequently cited by him.

Medieval treatises on medicine often con-
tained an introduction to anatomy. All of
them referred to and plagiarized the Carnon
which was considered as the supreme
medical authority of the Christian world, just
as it was in the world of Islam.

In prophylaxis and pharmacology as well,
Avicenna was the Europeans’ undisputed
master. Cardo of Milan, who practised in the
second half of the fourteenth century, wrote
a work entitled A Regimen for the Plague, in
which he summed up the prophylactic
techniques then in use. One of his principal
sources was Avicenna. At about the same
time, Franchischino de Collignano, a Floren-
tine physician, wrote a treatise on the plague
in which he used Galen and Avicenna as his
main authorities. Another treatise, De
Venenis, is largely derived from Avicenna.

Traces of Avicenna’s influence can also be
found in medieval European ophthal-
mology. In an anonymous treatise on this
subject written in the second half of the thir-
teenth century, Avicenna is the most fre-
quently quoted author, and almost all the
ophthalmological works of fourteenth-
century Europe rely heavily on Arab sources,
and mainly on Avicenna. :

In obstetrics and gynaecology too Avicen-
na stands out as one of the great masters of
the Middle Ages. The highest praise that
could be bestowed on a doctor in medieval
times was to call him "“another Avicenna'’. In
accordance with this practice, the ltalian
physician Gentile da Foligno was styled “the
soul of Avicenna’”. Consulted by Cino da
Pistoia about the case of a seven-month
child, he wrote a treatise citing a number of
authoritative sources including Aristotle,
who had cited an instance of an eleven-
month baby, and Avicenna, who had
discussed that of a fourteen-month child. Da
Foligno also wrote a commentary on the
chapter of Avicenna’s Canon relating to
fevers.

Avicenna's influence on Spanish authors
of this era and on earlier medieval writers

also extended to semiology or diagnosis
through external symptoms such as obser-
vation of the pulse. Sarton believes that
Avicenna can be considered the founder of
semiology.

Finally, psychotherapy and para-
psychology were another field in which
Avicenna was ahead of his time. When
medieval writers theorized about
psychological methods of healing they
illustrated their works with the most
spectacular cures which he achieved. The
Frenchman Nicole Oresme (c. 1323-1382),
one of the fourteenth century’s greatest
scientists, .went along with Avicenna in
believing in thought transference, but re-
jected his suggestion that human thought is
capable of moving objects without physical
contact.

But there inevitably came a moment when
Avicenna’s influence as the great authority
in medicine went into decline. A reaction
against him set in during the Renaissance,
with the development of a tendency to go
directly to the Greek sources instead of us-
ing Arabic intermediaries. Leonardo da Vinci
rejected Avicenna's notions of anatomy
(although the lack of an adequate
vocabulary forced him to continue using
Arabic terminology). The physician and
alchemist Paracelsus (c. 1430-1541) burned
the Canon in Basle in a public display of
repudiation. The Englishman William Harvey
dealt Avicenna's work a severe blow with
the publication in 1628 of what he con-
sidered to be his great discovery, the circula-
tion of the blood, which was unknown to
Avicenna.

What Harvey did not know was that this
discovery had been made four centuries
before, even preceding the Spanish
theologian Michael Servetus (1511?-1553),
by the Arab Ibn al-Naphis (1210-1288), who
used Harvey's own argument concerning
the thickness of the wall separating the ven-
tricles of the heart, in a critical commentary
on Avicenna’s theory.

Little by little, philosophic and theoretical
medicine made way for the practical and ex-
perimental medicine of modern times. Even
so, the University of Brussels continued to
offer a course on Avicenna’s medicine until
1909.

Today it is possible to study medicine
without recourse to Avicenna's Arabic texts.
It is impossible, on the other hand, to ignore
the immense role of human thought,
Eastern as well as Western, over the cen-
turies, and to forget the great debt that
European culture owes to Avicenna in
philosophy, mysticism, the natural sciences

and medicine.
M Salvador G6mez Nogales
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A forerunner

of modern science

Sina), whose million-word encyclo-

paedia the Canon of Medicine
remained the supreme medical reference
book for six centuries, can be considered
the greatest physician of all peoples, places
and times. Furthermore, his philosophical
encyclopaedia, the Book of Healing, and his
Book of Knowledge, a work written in Per-
sian, place him among the world’s foremost
thinkers. Indeed, so great is his renown as a
philosopher and a physician that it has tend-
ed to overshadow his contribution to the
development of the natural sciences.

Yet Avicenna worked intensively on
physics, astronomy, mathematics and
mineralogy, and put forward a number of
productive ideas of great overall impact on
the natural sciences of his times, and which
remain topical even today. One such prob-
lem, for instance, was that of movement
and the measurement of movement. In this
highly important branch of physics, he bas-
ed his analysis on two concepts: the rapidity
and slowness of movement. He viewed
them quantitatively and qualitatively: “The
quantity between the start of that which
went before and the end of that which
follows is the measure of the rapidity or
slowness of movement”.

“That which passes in a short time moves
quickly”, he observed, and advanced the
theory that speed depends on what in

BEYOND all guestion, Avicenna (lbn

Left, this fearsome panther head
embellishes a bronze perfume phial

dating from the 11th century. Found at
Khulbuk in Tadzhikistan, the phial is

22.4 centimetres in height. On one side

is inscribed the name of the maker, Ali

Ibn Abu Nasr, and on the other an Arab

Ibn Abu Nasr, and on the other an Arab
maxim: “The occasion brings forth the man”.

by Abid S. Sadykov

modern physics is termed ‘““mass’’: ‘“That
which is smaller should move more quickly,
and that which is larger more slowly; but in
reality, we see the reverse’.

Avicenna distinguished between the
speed of light and of sound. ““Thunder can
be seen and heard", he wrote. ““Thunder
{lightning) is seen at one time, but heard at
another, after it (the sound) has moved in
the air and gradually reached the hearing”.
In other words, he established the difference
in the speeds of the two forms of movement
of matter.

Avicenna was the first to formulate such
concepts as the “‘quantity of movement”,
“’motive force’” and “impulse’’, which were
propounded in the mechanics of Western
Europe in the seventeenth and eighteenth
centuries. He heads the long list of scien-
tists—Descartes, Huyghens, Leibnitz,
D’Alembert, Thomson, Kirchhoff and
others —who worked on the problem of the
measurement of movement, although no-
one prior to Descartes, and subsequently
Leibnitz, treated it on a genuinely scientific
basis. Be that as it may, Avicenna’'s con-
tribution should be noted in the recorded
history of physics.

To modern science, Avicenna’s investiga-
tion of the problem of the unity of space and
time is far from irrelevant. “Movement has
two quantities beside itself: one is the length
of its path..., the other quantity... is called
time”. In other words, Avicenna sees space
and time as the quantities of movement.

Following Aristotle and a few later
thinkers, he denied the existence of a void,
advancing the theory that neither movement
nor repose can exist in a void. He adduced
that “in a void there can be neither natural
nor forced movement or repose. Any body
which is in a place either moves or is in a
state of repose. Thus by this argument and
by other proofs, it is established that bodies
do not exist in a void”’.

Such ideas on the part of Avicenna to
some extent laid the foundation for the law
of inertia: the body is “'in its place”, i.e. not
influenced by an external force. His refuta-
tion of the void — and the support it has lent
this fertile scientific tradition —prepared the
ground for the future recognition of many
fields of physics, including gravity and
electromagnetics. :

He made interesting conjectures about
the transmission of energy and light.
’Bodies act upon each other in two man-
ners,” he asserted, and defined those man-
ners as: by contact as when ice touches
something, it cools it, or when wind con-
tacts something, it moves it; in another
manner, as when green grass leaves a green
light on an adjacent wall, or when human .
faces leave an imprint in the observer's eyes
or in the mirror’’,

Extrapolating his views to the field of
’cosmic’’ phenomena, he asserted —as had
previously Aristotle and his disciples —that
many empirically observed phenomena are
connected with, for instance, the influence
of the Moon. He wrote: “The light and
forces emanating from the Sun and other
luminaries influence our worid. Among the
most obvious influences of the heaven and
the Moon is that the Moon... causes the sea
tides to flow"’.

In correspondence with al-Biruni, Avicen-
na advanced his own version of the principle
of the conservation of movement,
postulating that both presently and poten-
tially, a sphere was neither light nor heavy.

CONTINUED PAGE 44
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“The proof is,”” he wrote, “‘that either the
potentially light and potentially heavy are
such in their whole, as is seen in the case of
the particles of elements, which remain mo-
tionless in their natural places... or (they) are
such in their parts and not in their whole, as
we may see in combinations of elements,
which are neither light nor heavy since, if
some combinations of the elements move
upwards, then the other half of them must
move downwards". This theory may be said
to approximate to a grasp of the principle of
the conservation of movement, which was
further developed by Galileo, and sub-
sequently, by Descartes and Newton.

Avicenna’'s thinking on anthropogeny,
which encapsulates the most advanced
ideas of his time, is of unquestionable in-
terest. For instance, he put forward the
theory that man's origins lie in an animal
species. He wrote that until a species "has
acquired all the senses that are capable of
apprehending the things perceptible to the
senses, neither can nature, of necessity,
transform it from an animal to a rational
species’’. Of course, this theory is still well
behind that of Darwin, but it may
nonetheless be viewed as a kind of
hypothesis which no one prior to Darwin
was able to turn into a genuinely scientific
theory.

Avicenna’s creative approach to some
problems of physics and mechanics is
shown in the Kitab al-Shifa (Book of Heal-
ing) and the Danish-Nameh (Book of
Knowledge), and also in separate treatises
and in correspondence with al-Biruni.
Defending the theory of the “motive force”
put forward by the sixth century Alexan-
drian philosopher *John Philoponus, and
considering the problem of the relationship
between ‘““forced” and ‘‘natural” move-
ment, Avicenna propounded his own theory
of the mechanics of movement. The gist of
it is that "“a kind of incorporeal kinetic force”
or dimension—to some extent the
equivalent either of impulse or of kinetic
energy —is imparted to the moving body. In
Western European science, this incorporeal
dimension was later termed ‘impetus’.
Avicenna's theory exerted considerable in-
fluence on the views of many scientists,
Eastern and Western, and lies at the origin
of the theory of impetus finalized in the four-
teenth century by the French philosopher
Jean Buridan.

In his treatise The Measure of Wisdom,
Avicenna described a number of simple
machines and mechanisms for lifting and
moving loads, and also_several complex
mechanisms  consisting of  pulleys,
windlasses, levers and screws. Not content
with describing the mechanisms known in
his times, he suggested a few new combina-
tions which we do not find in his
predecessors’ works, even in those of the
ancient Greek scholar Heron of Alexandria,
who illustrated the main achievements of
antiquity in applied mechanics. The prin-
ciples Avicenna described were the basis of
various devices used throughout Central
Asia for raising water or processing oil,
grains or cotton.

Neither can his contribution to the
development of geometry and pure
mathematics be overlooked. In his commen-
tary on Euclid’s Elements, for instance, he
attempted to improve the structure of the
latter's axioms in order to provide a
theoretical foundation for geometry. In
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arithmetic, he introduced the Indian method
of testing the simplest functions by using
the number 9, and generalized its use for
finding the cubes of numbers. In this field as
in many others he helped to promote the
development of abstract thought in the
Islamic countries.

Avicenna also wrote works on astronomy.
His Message to Zarrin Gis, daughter of
Qabus Ibn Washmgir, the ruler of Gorgan, is
lost to us, but al-Biruni was acquainted with
the Message and analysed it in his Geodesy.
To us, the value of this work is that it con-
tained Avicenna’s radically new method of
determining the difference in the
geographical longitudes of two localities. Its
gist is as follows: the culmination of the
moon is observed at the meridian of a locali-
ty of which the longitude is unknown. Then
the position of the moon is calculated using
tables compiled for a locality whose
longitude is known. The difference between
the calculated and observed positions of the
moon is translated into the difference in
local times at the two localities, and that will
be the difference in their geographical
longitudes. Avicenna formulated this
method in Gorgan between the years 1012
and 1014, Exactly five hundred years later, in
1514, the method was rediscovered in
Europe by the astronomer Johannes Werner
(1468-1528).

In Isfahan, where his fates took him,
Avicenna built an observatory and, using in-
struments he himself invented, made con-
tinuous observations of the luminaries over
a period of several years. The result was his
ephemerides, or tables showing the daily
positions of the planets in relation to the
ecliptic. His calculations have proved more
accurate than those of the ancients. He was
among the first medieval astronomers to
prove that the sun’s apogee is not fixed. He
invented a special instrument combining
several large rulers set in elevation, which he
used to determine the altitude and azimuth
of the Iluminary. To refine his
measurements, he used an original method
which subsequently became known as
Nonius’ method, after the Portuguese
scholar Pedro Nunhes, or Nonius, who
rediscovered this method in the sixteenth
century.

Avicenna had no special knowledge of
chemistry, although he undoubtedly knew
of some chemical reactions from mixing
compound medicines, for instance, where in
some cases the number of components was
as high as thirty or forty. However, he un-
doubtedly sponsored the development of
that science by his uncompromising critique
of alchemy. Here is what he wrote in the
Book of Healing on that score: “Alchemy is
far behind nature, and cannot catch up with
it, although it endeavours to do so. As
regards the pretensions of alchemists, then
they can produce no genuine change of
species. They can perform good imitations,
painting red metal white so that it resembles
silver, or vyellow so that it resembles
gold...But the substance of those metals re-
mains unchanged thereby...”

In his pursuit of science, Avicenna attach-
ed enormous importance to water—omnific,

dissolvent, uniting and destructive, In some

cases, he saw the solution of substances in
water as transformation. He gave special
preference to mineral waters, because of the
metals dissolved in them: if mineral waters
contained salts, gold and silver, then they

-metals was quite advanced.

were beneficent to the human organism. Of
all waters, he considered the best, because
of its solvent qualities, to be ‘purified”
water, which could be obtained from or-
dinary water, and he proposed a very
original technique for obtaining a kind of
distilled water: a layer of wadding is placed
over a cauldron of boiling water, and from
time to time it is removed and wrung out...

On metals too, Avicenna’s views were his
own, and he placed special emphasis on
mercury. From the ninth to eleventh cen-
turies, this metal was extensively used in
Central Asia: according to available informa-
tion, several hundreds of metric tons of mer- -
cury were then extracted there.

At the same time, the mining of other
Like his
predecessors and contemporaries, Avicenna
viewed gold, for example, as the most
perfect of substances, the sovereign
mineral. He also recommended the salts of
some heavy metals for external use. The
techniques for making sublimates of mer-
cury were known to Avicenna's contem-
poraries. The physical and chemical proper-
ties of sublimate were also known, and it
was recommended for treatment of external
complaints. Gold and silver were deemed
excellent medicaments for strengthening the
heart and cleansing the blood. In addition,
he described the use of finely-ground glass,
salts, antimony, iron, lead and blue vitriol for
treating diseases of the eye and some other
organs.

Avicenna postulated that various
substances interact together, forming a mix-
ture in which one of the components
predominates. A simple substance, he
thought, could not produce other
substances. In these views, an embryo of in-
organic chemistry is not hard to detect.

Where Avicenna's contribution to
mineralogy and geology is concerned, pride
of place must go to the classification of
minerals he proposed, with its very rational
division into four groups: stones, ores, fuels
and salts. That division was taken over in its
entirety by European mineralogy as of the
late Middle Ages; it was maintained in the
Renaissance, and virtually until the nine-
teenth century. Even the first classification
of minerals by chemical composition, which
was proposed by Torbern Olaf Bergman of
Sweden in 1780, sub-divided all minerals in-
to Sales (salts), Terrae {earth and stones),
Bitumine (hydrocarbons) and Metalla
{metals): an exact repetition of Avicenna’s
system. To commemorate his services to
mineralogy, one of the thallic minerals
discovered in the Uzbek SSR has been nam-
ed avicennite.

Finally, it may be mentioned that Avicen-
na thought the erosive effects of wind and
water to be one of the factors in the forma-
tion of valleys and ravines. Considering the .
fossilized sea creatures known at the time,
he said that the lands where they had been
found had formerly been sea-beds. He ex-
plained correctly that earthquakes were due
to deep-seated geological processes.

“If | see somewhat further than
Descartes, that is because | am standing on
his shoulders”, declared Newton. And if
modern science has advanced so far since
Avicenna’s day, then that is only because it
has “stood on the shoulders” of many

. pioneers, including, of course, those of

Avicenna himself.
M Abid S. Sadykov
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